Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.024; wR factor = 0.067; data-to-parameter ratio = 15.0.
The title complex, [Co(C 5 H 4 NO 3 S) 2 (H 2 O) 2 ], lies on a twofold rotation axis that relates the two water molecules and the two pyridine-2-sulfonate ions. The Co II atom exists in an slightly distorted octahedral environment. The N-donor atoms are cis to each other. In the crystal, adjacent molecules are linked by O-HÁ Á ÁO hydrogen bonds into a layer motif extending along (001).
Related literature
For the isotypic manganese(II), zinc and cadmium analogs, see: Lobana et al. (2004) ; Xiao (2007) ; Xiao & Liu (2004) .
Experimental
Crystal data [Co(C 5 Table 1 Hydrogen-bond geometry (Å , ).
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 (Lobana et al., 2004; Xiao & Liu, 2004) and cadmium (Xiao, 2007) analogs. The molecule lies on a twofold rotation axis that relates the two water molecules and the two pyridine-2-sulfonate ions and the Co II atom exist in an slightly distorted octahedral environment.
The N donor atoms are cis to each other ( Fig. 1 ). Adjacent molecules are linked by water O-H···O sulfonate hydrogen bonds (Table 1 ) into a layer motif extending along (0 0 1) (Fig. 2) .
Pyridine-2-sulfonic acid (0.4 mmol, 0.0641 g) was dissolved in 0.1 M sodium hydroxide (4 ml); cobalt(II) chloride hexahydrate (0.2 mmol, 0.0476 g) and 4,4'-bipyridine-N,N'-dioxide (0.2 mmol, 0.0446 g) were added to the solution. The clear solution was allowed to evaporate at ambient conditions, affording red block-shaped crystals after one week, in 40% yield.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2U eq (C). The water H-atoms were located in a difference Fourier map and was refined with distance restraints of O-H = 0.83±0.01 and H···H = 1.37±0.01 Å. Their isotropic displacement parameters were refined. 
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